Metabasite refers to metamorphosed basalts and other mafic igneous rocks (rich in iron and magnesium). When a mafic igneous rock is subjected to new pressure and temperature conditions during metamorphism, these chemical components will rearrange themselves to form new minerals. Metabasites can be found in many metamorphic belts including Sanandaj-Sirjan metamorphic belt of Iran. The study area is a Tanbour metamorphic complex in Eastern of Sirjan city, which is geologically located at the Sanandaj-Sirjan metamorphic belt in Southern Iran. Metabasite in this complex consists of greenschist, epidote amphibolite and amphibolite. Amphibole and plagioclase are the main minerals in the greenschist and amphibolite, and the a secondary mineral in some micaschist seen in the study area. The electron microprobe analysis was done on this mineralization in greenschist, epidote amphibolite and amphibolite, which showed that the amphiboles in greenschist was a member of the calcic group and Actinolite type, and the amphiboles in epidote amphibolite was a member of the calcic group and these amphiboles were tschermakite up to Ferro-Tschermakite + Ferro-Hornblende type. The amphibole in amphibolite is a member of the calcic group and this amphibole is Magnesio-Hornblende type. The plagioclases in the greenschist is pure albite (An 3.29 -3.6), and in the epidote amphibolite is oligoclase (An 19.5 -24.2), while in the amphibolites is oligoclase (An 16.9 -26.6). The estimated P-T conditions are in favor of their metamorphism under epidote amphibolite (550˚C and 8 kbar) and amphibolite (611˚C -652˚C and 10.5 kbar) facies.
Introduction
Metabasite are important metamorphic rocks which are sensitive to the condition of metamorphism and can be used to estimate the pressure and temperature of metamorphism. Basalts and gabbros are composed of calcic plagioclase along with ferromagnesian minerals such as hornblende, augite, enstatite, and olivine. Thus mafic igneous rocks can be characterized chemically as combinations of the following cations: Si, Al, Ca, Fe, and Mg. When a mafic igneous rock is subjected to new pressure and temperature conditions during metamorphism, these chemical components will rearrange themselves to form new minerals. Which Fe-Mg-Ca-bearing silicates form depends on the specific pressure and temperature conditions, and so by identifying the minerals within a metabasite you can determine the approximate conditions under which the basalt or gabbro is metamorphosed. Several amphiboles are common in metabasites. Metabasites can be found in many metamorphic belts including Sanandaj-Sirjan metamorphic belt of Iran. The study area is a Tanbor metamorphic complex in eastern of Sirjan city, which is geologically located at the Sanandaj-Sirjan Metamorphic belt in southern Iran. Metabasite in this complex consists of greenschist, epidote amphibolite and amphibolite. This paper is based on mineral chemistry studies specifying the type of amphibole in metabasites.
Geology of the Study Area
The study area is located 25 km east of Sirjan in southern Iran (Figure 1) , within the Sanandaj-Sirjan metamorphic belt (Figure 2(a) ). There is no radiometric age determination on the rocks and the exact age of the metamorphism is not clear. The main lithological units of the region include slate, phyllite, micaschist, greenschist, amphibolite, dolomite-calcite marbles and quartzite. The sedimentary protoliths were turbiditic sandstone, carbonates and pelitic rocks, which are metamorphosed regionally up to amphibolite facies [1] . The outcrop of the pelitic rocks exceeds that of two other types. Minor magmatic activities generated basic igneous rocks, mainly dolerite. Regional metamorphism produced a variety of slates, phyllites, chlorite schists, actinolite schists, chloritoid schists, calc schists, marbles, mica schists, garnet schists and amphibolites [2] . Based on microfossil studies, Mijalkovic and Saric [3] concluded a Lower Permian age for phyllites and slates. Upper Permian rocks are garnet-mica schist, metadolerite, amphibole schist and amphibolite [2] . A block of ophiolitic rocks and Cretaceous limestone are located close to the palaeozoic metamorphic rocks by a strike-slip fault. Unmetamorphosed limestone of OligoMiocene covers the metamorphic rocks disconformably in the southern part of the studied area. (Figure 2(b) ). 
Petrography
Amphibole and plagioclase are the main minerals in the greenschist and amphibolite, and the secondary mineral in some micaschist seen in the area. Amphibole was seen in greenschist with paragenesis of actinolite + plagioclase + epidote + quartz ± opaque minerals (magnetite), and the textures in the rocks are nematoblastic and granoblastic. The former is defined by an actinolite orientation and the latter by an inequigranular mosaic of epidote, plagioclase and quartz (Figure 3) . The epidote amphibolite rocks with paragenesis of tschermakite up to ferro tschermakite + hornblende + epidote + plagioclase + quartz ± opaque minerals are shown in Figure 4 , Figure 5 and Figure 6 . Plagioclase is often transformed to epidote in the epidote amphibolites (Figure 7) . Amphibole in amphibolite rocks with paragenesis of hornblende + plagioclase + epidote + quartz + zoisite + clinozoisite + rutile ± opaque minerals (magnetite) is shown in Figure 8 . The amphiboles in amphibolite are tan to brown in color and arestrongly pleochroic. The textures found in these rocks are nematoblastic and granoblastic. The first texture is defined by hornblendes, the second one by plagioclase, quartz, and the epidote group (Figure 9 ).
Mineral Chemistry of the Amphibole Bearing Metabasits
The complex chemical composition of members of the amphibole group can be expressed by the general formu- 2 , where A = Na, K; B = Na, Zn, Li, Ca, Mn, Fe 2+ , Mg; C = Mg, Fe 2+ , Mn, Al, Fe 3+ , Ti, Zn, Cr; and T = Si, Al, Ti. Nearly complete substitution may take place between sodium and calcium and among magnesium, ferrous iron, and manganese (Mn). There is limited substitution between ferric iron and aluminum and between titanium and other C-type cations. Aluminum can partially substitute for silicon in the tetrahedral (T) site. Partial substitution of fluorine (F), chlorine, and oxygen for hydroxyl (OH) in the hydroxyl site is also common. The complexity of the amphibole formula has given rise to numerous mineral names within the amphibole group. In 1997 Leake presented a precise nomenclature of 76 names that encompass the chemical variation within this group. The mineral nomenclature of the amphiboles is divided into four principal subdivisions based on B-group cation occupancy: 1) the iron-magnesium-manganese amphibole group; 2) the calcic amphibole group; 3) the sodic-calcic amphibole group, and 4) the sodic amphibole group (Figure 10) [4] . To determine the chemical composition of amphibole bearing metabasites in the study area, electron microprobe analysis were done on this mineralization in greenschist, epidote amphibolite and amphibolite. Table 1 includes the microprobe analyses of amphibole in the greenschist samples. Table 2 includes the microprobe analyses of amphibole in the epidote amphibolite samples. Table 3 includes the microprobe analyses of amphibole in the amphibolite samples.
Based on the results of electron microprobe analysis, first By the Minpet Software, The number of cations is recalculated on the basis of 23 oxygens from the Richard and Clarke [5] and Based on the iron type of Fe 2+ from the Robinson et al. [6] . Table 4 includes the recalculated Result of amphibole in the greenschist samples. Table  5 includes the recalculated result of amphibole in the epidote amphibolite samples. Table 6 includes the recalculated result of amphibole in the amphibolite samples.
To determine the amphibole mineral groups in metabasites of the study area, chemical composition of the amphiboles analysed plotted on BNa on BCa + BNa diagram. [7] According to this diagram (Figure 11 ), shows (Figure 12) shows the amphiboles in greenschist are of actinolite type. Actinolite is another green amphibole, although in thin-section the green color is much paler than that of hornblende. It may also be distinguished from hornblende by a lower extinction angle (typically around 15˚). Actinolite is common in greenschist-facies metabasites, and along with two other green minerals (epidote and chlorite).
According to this BNa on BCa + BNa diagram (Figure 13) , shows the amphiboles in epidote amphibolite is a member of the calcic group and Ba.
According to this BNa on BCa + BNa diagram (Figure 14) , shows the amphiboles in amphibolite is a member of the calcic group and based on the Mg/(Mg + Fe 2+ ) on TSi diagram (Figure 15) , shows this amphiboles are Magnesio-Hornblende type. Hornblende is a common constituent of metabasites of the amphibolite and granulite facies. Metamorphic hornblende tends to exhibit deep green color in contrast with igneous hornblende which tends to be brown.sed on the Mg/(Mg + Fe 2+ ) on TSi diagram (Figure 16 ), shows this amphiboles are tschermakite up to Ferro-Tschermakite + Ferro-Hornblende type.
Mineral Chemistry of the Plagioclase Bearing Metabasits
To determine the chemical composition of plagioclase bearing metabasites in the study area, electron microprobe analysis were done on this mineralization in greenschist, epidote amphibolite and amphibolite. Table 7 Figure 12 Table 8 includes the microprobe analyses of plagioclase in the epidote amphibolite samples. Table 9 includes the microprobe analyses of plagioclase in the amphibolite samples. Based on the results of electron microprobe analysis, first by the Minpet Software, the number of cations is recalculated on the basis of 23 oxygens from the Deer et al. [8] . Table 10 includes the recalculated Result of plagioclase in the greenschist samples. Table 11 includes the recalculated Result of plagioclase in the epidote amphibolite samples. Table 12 includes the recalculated result of plagioclase in the amphibolite samples.
To determine the plagioclase mineral groups in metabasites of the study area, chemical composition of the plagioclases analysed plotted on Ab-An-Or diagram [1] . According to this diagram, shows the plagioclases in Table 7 . Microprobe analyses of plagioclase in the greenschist samples. the greenschist the plagioclase is pure albite (An3.29 -3.6) (Figure 17) , and in the epidote amphibolite the plagioclase is oligoclase (An19.5 -24.2) (Figure 18) , while in the amphibolites the plagioclase is oligoclase (An 16.9 -26.6) (Figure 19 ).
P-T Estimates
In general, the calculation of pressure-temperature (P-T) conditions of metamorphism of the Tanbour metabasite is hampered by the absence of suitable mineral phases such as garnet. However, some conventional quantitative geothermometers and geobarometers are available including hornblende-plagioclase geothermometry. 
Hornblende-Plagioclase Geothermometry
Temperatures during metamorphism of the Tanbour metabasite have been estimated using the hornblende-plagioclase thermometer of Holland and Blundy [9] . This thermometer is based on the Ca and Na equilibrium exchange between plagioclase and amphibole. The temperatures were calculated for plagioclase-amphibole pairs that show clear contacts at their boundaries from samples of amphibolites and epidote amphibolites. Due to the presence of quartz in the assemblages, the edenite-tremolite, rather than edenite-richterite, equilibrium expression of the hornblende-plagioclase thermometer was used [9] . This calibration has reported an uncertainty of ±75˚C. The Hb-PLAG software, provided by Tim Holland, has been used for calculation. For a given pressure of 8 kbar, temperatures of 550˚C and pressure of 10.5 kbar 611˚C -652˚C were estimated for epidote amphibolites and amphibolites, respectively.
Conclusion
Amphibole and plagioclase are the main minerals in the greenschist and amphibolite. Based on the results of electron microprobe analysis, the amphiboles in greenschist is a member of the calcic group and actinolite type. Therefore it can be called these metamorphic rocks, actinolite schist with this mineralogy paragenesis is represented to the greenschist metamorphic facies. The amphibole in epidote amphibolite is a member of the calcic group and this amphibole is tschermakite up to Ferro-Tschermakite + Ferro-Hornblende type. These rocks are named epidote amphibolite, because with this mineralogy paragenesis, they are represented to the epidote-amphibolite metamorphic facies, the transition between greenschist facies and amphibolite facies. The amphibole in amphibolite is a member of the calcic group and this amphibole is Magnesio-Hornblende type. The plagioclases in the greenschist is pure albite (An3.29 -3.6), and in the epidote amphibolite is oligoclase (An19.5 -24.2), while in the amphibolites is oligoclase (An16.9 -26.6). The estimated P-T conditions are in favor of their metamorphism under epidote amphibolite (550˚C and 8 kbar) and amphibolite (611˚C -652˚C and 10.5 kbar) facies.
